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Status 
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Priority under 35 U.S.C. § 1 1 9 

1 2) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent 

2. Claims 13 and 15 are rejected under 35 U.S.C. 102(a) as being anticipated by Green 
(US Patent Application Publication No. 2003/0147652). 

Regarding claim 13, Green discloses a method for transmitting data in parallel, 
comprising: emitting light from each light source in an array of light sources in a first module, 
wherein the light from each light source carries data (fig. 10, element 135 and paragraph 0135) 
and directing the light from each light source with a first common collimating lens to a second 
module (fig. 10, element 37 and paragraphs 0035 and 0053) and directing the light from the light 
sources with a second common collimating lens to corresponding detectors in an array of 
detectors in the second module (fig. 6 and paragraphs 0040-0041 and 0054). 

Regarding claim 15, Green discloses the method of claim 13, further comprising: 
directing light from the second module with the first common collimating lens to another array of 
detectors in the first module (fig. 13 and paragraph 0062). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 2, 5, 11 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Green etal. ("Green") (US Patent Application Publication No. 2003/0147652). 

Regarding claim 1, Green discloses a free-space parallel optical interconnect, 
comprising: a first module, comprising: a first die comprising an array of light sources, each light 
source emitting light (fig. 10, element 135 and paragraph 0135); and a first common collimating 
lens for directing the light from each light source to a second module (fig. 10, element 37 and 
paragraphs 0035 and 0053); and the second module, comprising: an array of detectors (fig. 6, 
element 79 and paragraphs 0040-0041 and 0054); and a second common collimating lens for 
directing the light from the light sources to corresponding detectors in the array of detectors (fig. 
6, element 71 and paragraph 0040). Green doesn't explicitly disclose that the array of detectors 
is part of a die, however, Green discloses that the array is an array of photodiodes (paragraph 
0041). Based on Green's other disclosure for the transmitter array, where the lasers are 
manufactured on a single semiconductor wafer (paragraph 0052), it would have been obvious to 
one of ordinary skill in the art at the time of the invention to also use a single semiconductor 
wafer photodiode array, to provide the benefit of easy of manufacturing for the array. 

Regarding claim 2, Green discloses the interconnect of claim 1, wherein the array of light 
sources is selected from the group consisting of an array of vertical cavity surface-emitting 
lasers (VCSELs), an array of edge-emitting lasers, and an array of light emitting diodes (LEDs) 
(paragraph 0052). 

Regarding claim 5, Green discloses the interconnect of claim 1, wherein the first module 
further comprises: another array of detectors; and the first common collimating lens further 
directs light from the second module to said another array of detectors (fig. 13 and paragraph 
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0062). Green does not disclose that the said another array of detectors of the first module is 
part of a die, however, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to use a single semiconductor wafer photodiode array, as described above for 
claim 1. 

Regarding claim 11, Green discloses the interconnect of claim 1, and discloses co- 
located transmitter and receiver arrays using a common collimating lens (fig. 13 and paragraph 
0062) and discloses the second module using a second common collimating lens for both 
receiving and transmitting back to the first module when the first module also provides 
unmodulated light to use for transmitting back, the second common collimating lens further 
directs the light from the second module to the first module (fig. 17 and paragraph 0071), but 
does not disclose a third die comprising another array of light sources/each light source 
emitting light. However, based on Green's disclosure of co-located transmitter and receiver 
arrays for the first module, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a similar arrangement of co-located transmitter and receiver arrays 
for the second module as an engineering design choice in implementing the second module 
already disclosed by Green as both receiving and transmitting. The type of transmitter claimed 
merely amounts to the selection of expedients known as design choices to one of ordinary skill 
in the art. 

Regarding claim 18, Green discloses the method of claim 13, but does not disclose 
emitting light from each light source in another array of light sources in the second module and 
directing the light from said another of light sources with the second common collimating lens to 
the first module. However, based on Green's disclosure of co-located transmitter and receiver 
arrays for the first module, it would have been obvious to one of ordinary skill in the art at the 
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time of the invention to use a similar arrangement of co-located transmitter and receiver arrays 
for the second module, as described above for claim 1 1 . 

5. Claims 3, 4, 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Green (US Patent Application Publication No. 2003/0147652) in view of Kube et al. ("Kube") 
(US Patent Application Publication No. 2004/0033078). 

Regarding claims 3 and 9, Green discloses the interconnect of claim 1, but does not 
disclose that the light sources and detectors are spaced apart by 50 microns. Kube discloses a 
free-space array based optical transceiver where the spacing of transmitters and receivers in 
arrays is within tens of microns (paragraphs 0042 and 0043). It would have been obvious to 
one of ordinary skill in the art at the time of the invention to space the transmitters and receivers 
in the arrays of Green within tens of microns, in order to reduce the size of the optical 
components and allow a larger number of components in the same array space, as suggested 
by Kube. 

Regarding claim 4, Green discloses the interconnect of claim 1, and discloses co-located 
transmitter and receiver arrays using a common collimating lens (fig. 13 and paragraph 0062), 
but does not disclose that the first die further comprises another array of detectors and the first 
common collimating lens further directs light from the second module to said second array of 
detectors. Kube discloses a free-space array based optical transceiver where the transmitter 
elements and receiver elements are together on the same plate (paragraphs 0038-0040). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to form the 
array of detectors on the same first die as the transmitters in Green, in order to reduce the 
space needed for the optical components, as suggested by Kube (paragraph 0042). 
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Regarding claim 10, Green discloses the interconnect of claim 1, and discloses co- 
located transmitter and receiver arrays using a common collimating lens (fig. 13 and paragraph 
0062) and discloses the second module using a second common collimating lens for both 
receiving and transmitting back to the first module when the first module also provides 
unmodulated light to use for transmitting back, the second common collimating lens further 
directs the light from the second module to the first module (fig. 17 and paragraph 0071), but 
does not disclose that the second die further comprises another array of light sources, each light 
source emitting light. However, based on Green's disclosure of co-located transmitter and 
receiver arrays for the first module, it would have been obvious to one of ordinary skill in the art 
at the time of the invention to use a similar arrangement of co-located transmitter and receiver 
arrays for the second module as an engineering design choice in implementing the second 
module already disclosed by Green as both receiving and transmitting. The type of transmitter 
claimed merely amounts to the selection of expedients known as design choices to one of 
ordinary skill in the art. Further, Kube discloses a free-space array based optical transceiver 
where the transmitter elements and receiver elements are together on the same plate 
(paragraphs 0038-0040). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to form the array of detectors on the same second die as the transmitters 
for the second module, in order to reduce the space needed for the optical components, as 
suggested by Kube (paragraph 0042). 

6. Claims 6, 12, 14 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Green (US Patent Application Publication No. 2003/0147652) in view of Green et al. ("Green2") 
(US Patent Application Publication No. 2002/0141011). 
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Regarding claim 6, Green discloses the interconnect of claim 1, wherein the first module 
further comprises: a second die comprising another array of detectors (fig. 13 and paragraph 
0062), but does not disclose a third common collimating lens for directing light from the second 
module to said another array of detectors. However, Green2 discloses co-located optical 
transmitter and receiver arrays, a corresponding lens for each array (fig. 2 and paragraphs 
0025-0032). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a lens for each of the transmitter and receiver arrays as an engineering design 
choice in implementing the optics for co-located arrays already disclosed by Green. 
Considering the disclosures of both Green and Green2, the type of optics configuration claimed 
merely amounts to the selection of expedients known as design choices to one of ordinary skill 
in the art. 

Regarding claim 12, Green discloses the interconnect of claim 1, but does not disclose 
that the second module further comprises: a third die comprising another array of light sources, 
each light source emitting light and a third common lens for directing the light from the second 
module to the first module. However, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to use a similar arrangement of co-located transmitter and 
receiver arrays for the second module as an engineering design choice in implementing the 
second module already disclosed by Green as both receiving and transmitting, as described 
above for claim 11. Further, based on Green2's disclosure, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to use a lens for each of the transmitter and 
receiver arrays as an engineering design choice in implementing the optics for co-located 
arrays, as described above for claim 6. 

Regarding claim 14, Green discloses the method of claim 13, but does not disclose 
directing light from the second module with a third common collimating lens to detectors in the 
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first module. However, based on Green2's disclosure, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to use a lens for each of the transmitter and 
receiver arrays as an engineering design choice in implementing the optics for co-located 
arrays, as described above for claim 6. 

Regarding claim 17, Green discloses the method of claim 13, but does not disclose 
emitting light from each light source in another array of light sources in the second module and 
directing the light from said another array of light sources with a third common collimating lens 
to the first module. However, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use a similar arrangement of co-located transmitter and receiver arrays 
for the second module as an engineering design choice in implementing the second module 
already disclosed by Green as both receiving and transmitting, as described above for claim 11. 
Further, based on Green2's disclosure, it would have been obvious to one of ordinary skill in the 
art at the time of the invention to use a lens for each of the transmitter and receiver arrays as an 
engineering design choice in implementing the optics for co-located arrays, as described above 
for claim 6. 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Green (US 
Patent Application Publication No. 2003/0147652) in view of Pavelchek (US Patent Application 
Publication No. 2002/0071160). 

Regarding claim 8, Green discloses the interconnect of claim 1, but does not disclose 
that the array of detectors comprises an array of positive-intrinsic-negative (PIN) photodiodes. 
Pavelcheck discloses a free-space transceiver using PIN photodiodes for the receiver 
(paragraph 0054). It would have been obvious to one of ordinary skill in the art at the time of 
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the invention to use PIN photodiodes for the photodiodes of Green, because PIN photodiodes 
are less complicated to implement that other types of photodiodes, as taught by Pavelchek. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-3, 5, 6, 8, 9, 11-15, 17 and 18 have been 
considered but are moot in view of the new ground(s) of rejection. 

9. Applicant's arguments with respect to Kube arid claims 4 and 10 have been fully 
considered but they are not persuasive. The applicant argues against the combination with 
Kube by stating that Kube only discloses that laser diodes and detectors are on the same 
"circuit board" instead of being on the same die. This argument is not persuasive because the 
relevant teaching from Kube is that the emitter and receiver are on the same structure, which 
results in space-saving. Kube further teaching structure type of "circuit board" is not applicable 
to the combination because Green already discloses lasers and photodiodes that can be 
manufactured on semiconductor wafer. MPEP § 2143.01 states "The teaching, suggestion, or 
motivation must be found either explicitly or implicitly in the references themselves or in the 
knowledge generally available to one of ordinary skill in the art. The test for an implicit showing 
is what the combined teachings, knowledge of one of ordinary skill in the art, and the nature of 
the problem to be solved as a whole would have suggested to those of ordinary skill in the art.'" 
When considering both Green and Kube, the teaching of Kube implicity suggests putting the 
laser and photodiodes of Green on the same wafer to save space. 
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10. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Conclusion 

1 1 . Any inquiry concerning this communication from the examiner should be directed to N. 
Curs whose telephone number is (571) 272-3028. The examiner can normally be reached on 
M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (800) 786-9199. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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